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[Patert Attorney] 
(57) [Abstract] 

[Objective] It enlarges retention capacity of dng for a 
dsorbent material, extends tothe long period at same 
time controlled release does dnjg in stability. 

[Constitution] In sheet adsorbert material which consi 
sts of sinter of activated carbon which conpression 
moldingisdone, reagent is borne. As for 
aforemertioned sheet adsorbent material, heating and 
pressirizing doing blend of the activated carbon fiber 
or other activated carbon and fiber or other sintering 
behavior binder, it forms, it is acquired by sintering, it 
is a carbonaceous. As for density of sinter, as for 0.4 
to 1 .0 g^cms and thickness it is a0.05 to 5 mm extent, 
fragrance, fertilizer, antifungal agent , repellant and 
pesticide etc areincluded in reagent . support amount 
of reagent is 0.1 to 90 wt% extent. 



Iti^^Z] v-httK5»l?<^a;g;i<, 0. 4-1. Og/ 
cm3 •Cfe^)lil^lBliB«a)^ttttv-h, 



1 ISIS<7)€fettttv- ho 



[aaim(s)] 

[Oaiml] Conpression molding in sheet adsorbent m 
aterial which consists of sinter of activated carbon 
whichis done, conu-olled release sheet/seat where 
reagent is borne. 

[QaimZ] Density of sheet adsorbent material, controll 
ed release sheet/seat which is stated in Qaim 1 whichis 
a 0.4 to 1.0g^cnl3. 

[Qaim 3] Thickness ofsheet adsorbert material, coitr 
oiled release sheet which is stated in Qaim 1 whichis a 
0.05 to 5 mm. 

[Qaim 4] Controlled release sheet/seat which is stated 
in Qaim 1 where activated carbon is activated carbon 
fiber. 



[000 1] 



[000 21 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] As for this invenlioa 
drug it extends to lengthy and it regards thecontrolled 
release sheet/seat which can be discharged 

[0002] 

< Prior Art and Problems That Invention Seeks to Sol v 
e >The fragrance or other reagpnt it extends to long 
period and in order to radiate tostability, various 
coitrolled release material is proposed controlled 
release material which bears for exanple fragrance in 
granular activated carbon; frctgrance thecontrolled 
release material which was covered with synthetic resin 
film which possesses the through hole; controlled 
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release material which bears fra^ance in honeyconi) 
activated carbon molded article has beenproposed 
activated carbon which adsorbs 

[0003] Bit, as for these cortrolled release materials, rete 
ntion capacity for fragranceis smal I, also amount of 
release offragrance which is borne islittle. FLrthermore, 
with passage of time, controlled release qiantity can 
decrease sLiddenly,to extend to long period cannot 
maintain fragrance and becomes In addition, as for 
controlled release material of granulate, handling 
istroublesont. Furthermore, in order to obtain 
honeycomb activated carbon molded article, because 
organic binder of the for example 25 % or higher is 
needed, binder closes pore of activated carboa 
decreasesthe effective pore volume to retention of drug. 
In addition, characteristic of controlled release material 
is influenced largely bythe property of organic binder, 
but organic bincter which is used in order tocormect 
activated carbon, usually, is inferior to mechanical 
strer^ , the heat resistance and chemical resistance. 
Because of that, application of cortrolled release 
material is restricted. 

[0004] TVierefore, it is to oflFer controlled release sheet/s 
eat where as for objective of the this invention, 
retertion capacity of drug is large, extends to the long 
period, at same time in stability controlled release is 
possible drug. 

[0005] Other object of this invention is to offer control 
led release sheet which is superiorin mechanical 
strength, heat resistance and chemical resistance etc. 

[0006] 

[Constitution of Invention] \Mienresultof diligent in 
vestigation, activated carbon compression molding it 
does these inventors, atleast, in adsorbent material 
which is acquired by calcining, it bears the drug, 
raising retained amDunt of drug of per unit volume not 
only as littleas possible, it extended to long period 
and it discovered fact thatthe drugcan be radiated to 
stability, completed this invertioa 

[0007] Namely, this invention offers controlled release 
sheet/seat wh^e reagent is borne to sheet adsorbent 
material whichconsists of sinter of activated carbon 
which compression molding is done. 

[0008] Aforementioned sheet adsorbent material which 
is used with this invention, because itconsists of 
sintered sheet of activated carbon which corrpression 
molding is done, fonms thecarbonaceous adsorbent 
material substantially, there is a characteristic that 
binder almost does notexist. Because of that, activated 
carbon contert of per init volume is many, there is a 
featirethat retention capacity and mechanical strength 
of reagent are largeconsiderably. this brings various 
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benefit It is a carbonaceoiB where naiTBly,(l) 
chenical resistance and corrosion resistance are high 
for sake of. As for sheet adsorbeit material which it is 
possible, because (2) heat resistance is hi gh,you can 
use, various site and for exanple tatami mat where 
radiationcharacteristic of (3) reagert is needed, as bed 
sheet/seat under the carpet, flmitiw and refrigerator 
or other it can utilize fact thai also the corrosiveness 
rea^nt etc bears even under environment where 
temperature is high consistsof (4) sirter, stiffness and 
shape reterttion are large, are superior evenin handling 
property. 

[0009] Furthermore, because it is a carbonaceous where 
sheet adsorber! material electrical conductivity and 
thethermal conductivity is high, it heats reageit 
which is borne with the conductive heating , it is 
possible also to radiate. 

[0010] You can use thir^ such as fiber and powder 
or other optional shape asthe activated carbon which is 
included in aforementioned adsorbent material. 
Especially, when activated carbon fiber is used, sinter 
of high strerTgth is acquiredon basis of entanglement 
of fiber and strength or other structural characteristic 
where orientation directionof fiber is high, by binder 
of trace. 

[0011] As activated carbon fiber, usually, it possesses 
miCTopore of fiber diameter 2 to 30 pm extert ,the 
fiber length 0. 1 to 10 mm extent and pore diameter 8 
to 20 Angstrom extert, it is desirable to use activated 
carbon of the ^ific surface area 500 to 2500 noJg 
extert. As granulate activated carbon, fi-om point of 
absorption and desorption characteristic, activated 
carbon of for example average particle diameter 10 to 
100|jmextert andthe specific surface area 500 mzi^g 
or greater is desirable. 

[0012] Derivation ofactivated carbon especially is not 
limited, for exanple coal-based, the petroleum type 
and phenolic resin systenrv polyacrylonitrile type , 
cellulose type and cocomt hull systen\ ispossible to 
be wood or other whichever. 

[0013] Sinter ofactivated carbon, in activated carbon 
1 00 parts by weight, adds binder of according to need 
20 parts by weight or less andthe preferably 2 to 20 
parts by weigtt extert, after mixing, forms, is produced 
bysirtering Sirteringwith aaivated carbon alone, 
when sirter of sufficiert strength is acquired, itis not 
necessary to use binder. 

[0014] >Mien binder is used, activated carbon sirterin 
g behavior binder which is unifiedespecially is ideal 
with firing operation. As sirtering behavior binder, 
infijsibilizing is done infusibilization carbon which 
consists of carbon etc of unsirtered which; 
thermosetting resin; infusibilizationacrylic resin and 
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fusible resin which etcsuch as ararrid resin 
inflsibilization poly vinyl alcohol resin or other 
infusibilizationisdorB, phenolic resin, epoxy resin 
and uta resin areillustrated for exanple starting pitcK 
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[0015] In these sirtering behavior binder, carbonizirg 
possible binder is desirable. These sintering behavior 
binder is a characteristic in poirt where ratio which 
closes thepore of activated carbon unlike fijsible 
binder, quite is low. Fifthenrore, when sintering 
behavior binder is leed with fibrous shape, (carbon 
fiber ofunsirlered which spinning does for exanple 
starting pitch, when the infisibilizing it does is used), 
ratiowhich closes pore of activated carbon decreases. 
As fibrous sintering behavior binder, it is desirable to 
use \hvg^ such as yam diameter 5 to 100 pmextert 
and the lengthO. 1 to 5 mm extent. 

[0016] Futhermore it is possible to combination of aa 
i vated carbon or activated carbon andthe binder, to 
add reinforcement to 50 parts by weight extent vis-a- 
vis according to need and the activated carbon 100 
parts by wei^. As this kind of reinforcement, linen, 
paper pulp or other natural fiber, polyethylene yam 
and polypropylene yam or other fijsible fibers etc are 
illistrated. 

[001 7] FLrthermore, aforementioned binder and reinfor 
cemert with firing stepwhich it mertions later 
carbonizing and/or gasification is possible depending 
upon thetemperature. 

[0018] Density of sheet adsorbert material if a rarge w 
hich does not impair adsorptive capacity andthe 
strength or other characteristic it should have been, but 
it is desirable to be a 0.4 g^cm3 or greater and 
aespecially 0.4 to 1 .0 g^cnB, adsorbert material of this 
kind of high density because it is constituted 
strengthnot only large, by activated carbon almost, is 
siperior in retention of t^e adsorptive capacity and 
reagert. Furthermore, because density of adsorbert 
material is large, activated carbon contert of the per 
unit volume becomes large, with controlled release 
material of trace, extends tothe long period and can 
mairtain slow release effect. 
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[00 1 9] Thickness of sheet adsorbert material, is for ex 
anple 0.05 to 5 mn and preferably 0.2 to 1 nm 
extent When thickness of adsorbent material exceeds 
5 nm because adsorbert material isthe high density, 
there are times when activated carbon which exists in 
inside isnot utilized effectively. 

[0020] If aforemertioned adsorbert material, including 
activated carbon, is sheet, to the suface, uneven part 
and grjX)ve etc to regular or irregular may be formed. 
When'lhis kind of uneven part etc is formed to be 
able to make large, toraise radiation charaaeristic of 
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reagat it is possible thesuface areaof sheet adsorbert 
material. In addition, because mechanical strength of 
sheet adsorbert material which conasts of the sinter is 
large, ifiin& as bed sheet/seat under flmitire or other 
it canguaraitee space which reagert radiates with 
ftrnitire or other bottom suface and thesheel 
adsorber! materi al due to aforement i oned meven part 
etc. Because of that, radiation characteristic of reagent 
can beguaranteed 

[0021] FurdiermDre, it is possible to sheet adsorbent m 
aterial itself to formaforementioneduneven part and 
groove , etc, with spacer which is arranged in the sheet 
adsorbert material to form it is possible. 

[0022] It can produce adsorbent material, by passing w 
ith molding step which activated carbonforms at least 
and firing step which calcines molded article whichis 
acquired. 

[0023] Regarding aforemeruioned molding step, blend 
of activated carbon and thesirlering behavior binder, 
or furthermore you can use blend which includes 
reinforcemertnotjust activated carbon alone. You can 
use blend which includes preferably activated carbon 
and sirtering behavior birder. 

[0024] Hoarding moldir^ step, activated carbon and 
aforementioned composition areallotted by mold, press 
molding are done at least. At lime of formation, heated 
conpression moldir^ it is desirable to do. 

[0025] To do with for example pressure 5 to 1000 kgf 
/arc exteit , preferably and 100 to 300 kgfi^cnt 
extert according to dersityof adsorbert material, it is 
possible foruBlioa When added pressire is under 5 
kg&cntz, when intensity is low, is easy tobecome 
adsorbent material where density is small, 1000 
kgC'crrC exceeds, thepore of activated carbon being 
destroyed, there is an apprehension where theretained 
amcxjTt of adsorbert material for chemical decreases 

[0026] VMienfibnxB ones are used as act ivaiedcarbor\ 
it produces premolded article of thelow density 
beforehand with dry method and or wet method is 
possible tostrter. 

[0027] In case of wet method, blend of activated carb 
on alone, activated carbon and sintering behavior 
binder ,or furthermore dispersing blend which includes 
reinforcemert to thewater, agitating in mechanical, after 
manufactiring iri form aqueous slurry, youinsert 
aqueous slurry in mold which possesses aspiration 
port, it absorbsand obtains premolded article, after 
drying premolded article which is acquired, you insert 
intype, form, are offered to firing step. In case of dry 
method, you insert premolded article which is made 
nonwoven fabric or other formwith dry method 
beforehand in type, you are possible to sinter with 
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thecondition which is sirrilar to description above, 

[0028] When these premolded article are used, handlin 
g becomes easy, can prevent theinevenness of density. 
Especially, when preniDlded article which is produced 
with wet method isused,becaifieunevennessof basis 
weight is snBll, also density unevenness of the sinter 
becomes small. 

[0029] Molding method of desirable premolded article i 
s method which it absorbs fomisthe slury which 
includes activated carbon fiber and binder, making use 
of theabsorption ncld. 

[0030] Sheet molded article which is acquired with mol 
ding step, is offered to for exanple temperature 500 to 
1 500 °C extent ,the preferably and firing step which 
is sintered uider condition of theSOO to 1 300 °C 
extent. When sintering tenrperature is under 500 ^C, 
becoming sirlering insufficient, the strength is low, is 
easy to become adsorbert material where density is 
small. When si rteringtenrperature exceeds 1500 °C, 
pore of activated carbon changes, islikely to be closed 
depending upon sintering behavior binder , there is a 
tendency wherethe retention of adsorbert material for 
reagent decreases. 

[003 1 ] As for sheet adsorbart which is acquired with af 
orementioned sintering, themechanical strergth is high 
with hi^ density, it becomes carbonaceous where 
activated carbon content ishigK In addition, when 
sheet molded article includes sintering behavior binder, 
mechanical strength of adsorbert material ftrthermore 
can be made large. Because adsorbart is carbonaceous, 
also heat resistance and chemical resistance are high. 
Furthermore, because molded article which 
compression molding is done is sirtered,die also 
dimensional accuracy of adsorbart which is acquired is 
higK Furthemiore, binder and reinforcemert 
carbonizing and/or gasification is possible 
attendartupon sirtering. 

[0032] nitrogen g3s, heliungas, argon gas or other 
i nert atmosphere or doi ng under vacuum can 
dosirtering. Itcanselect sintering time, appropriately 
types of activated carbon which isused, according to 
shape of molded article and kind and amourt etc of 
thesirteringbehavior binder,, but it is a 5 second to 
3 Oninextert usually. 

[0033] [3njg is borne in this kind of sheet adsorbert m 
aterial . As drug, you can use various drug where 
controlled release is needed As dng, for exanple 
natural fragrance , syrthetic fragrance and blended 
fragrance or other fragrance; nitrogen qualityfertilizer, 
phosphate fertilizer and potassium quality fertilizer, 
organic fertilizer and conpound fertilizer or other 
fertilizer ;the organotinconpomd, organosulfur 
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compomd , chlorine corrpound and phenol type 
corrpomd or other antiftiig^l agent ; repellait for the 
rat , bird, snake, cat, dog, cockroach and the 
mosquito etc; org^nophosphorus type , organic 
chlorine type and dithiocarbanHteconpound, 
rricrobicide , the inseaicide and shooting mouse 
agent , you can list miticide and termite eradicant or 
other pesticide etc. These dng may be liquid state, to 
be solid state are possible. 

[0034] FurthemDre, as for types of aforemertioned repe 
llant,itcanselectbut, for exanple cinnamaldehyde , 
Y- nonyl lactone , para cresol acetate , phenylethyl 
alcohol , geraniol andthe ti jp7 Ro Nero ol , 
cinnanic alcohol , methyl eugenol , geraniol , the 
citral, lemonoil, rosegeraniumoil , sandalwood oil 
and menthol etc and, youcanlist these mixture 
suitably, according to avoidance object ( Japan Patent 
Application Hei 2 - 128623 number reference). In 
addition, with small liquid of phthalic acid ester 
(Such as for exanple diethyl pfthalate , dibuyl 
pWialate , dihe>o^l ptthalate , 2-ethylhe)Q^I phthalate 
and dioctyl pithalate) or other volatility, itis 
possible to bear repellart 

[0035] Because retention capacity of sheet adsorbert m 
aterial is large, it can select theloaded amourt of drug, 
in wide range, loaded amount of drug for exanple 0. 
I to 90 wt% and prefcrMy 0.5 to 80 wt% , 
furthermore is thepreferably 1 to 75 wt% exteit. 

[0036] As for bearing of reagent, usual method It is p 
ossibletodowith for exanple immersion method and 
spray method or other method Furthermore, it is 
possible to sheet adsorbent material to bear reagent 
that way,melting or dispersing with according to need 
and solvent, or to sheet adsorbent matmal tobear it is 
possible. In addition, it is possible to bear reagent 
which volatilization is notdone, with sirtering 
temperatire by nixing in production step of 
aforemenionedsheet adsorbent material, with starting 
material. 

[0037] 

[Effects of the Invention] According to cortrolled releas 
e sheet/seat of this invertion, next kind of effea occurs. 
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[0038] ( I ) Because adsorbent matoial is formed with si 
ntered sheet of activated carbon, activated carbon 
content ismany, fact that pore of activated carbon is 
closed can be controledconsiderably. In addition, 
because adsorbent material is done compression 
molding activated carbon contentftrthermore can be 
made large. Because ofthat, as retained amount of 
reagent of per iffiit volume large can bemade 
considerable, it extends to long period and can radiate 
reageitto stability. 
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[0 0 3 9] (2) v-htt«««(Dai«M«a, wt4ai;» 



[0040] (3) tf»fl1iA<«lN<D-C, «lfi143l«ltS^^? 



[004 1] 

[0 0 4 2] S1E« 

hbSaai 0 0 0m2 /^g(DSttaf««lt$^tX7'J-5ffl 

, E^l 000kg/cm2 -nmELWh 2 OfPWmiSL. 
3lfi (aai. 8mm*xit$0. 5 mm) /)< 1 0 mmMB5i-e 



[0 0 4 3] ?»btlf;««v-h3tt (^rtO. 5g)lC. ^- 
'y'>y;U't7'V >>h-)U, 'J:^P-^^. y^-:!-- 



[0 0 4 4] -E-LT. 3frE3tt(7)«ev-h^Rl«tt§» 
ti2Omm0x«$2Omm) iZ^aL. SUfiCD^ft* (iSg 
8-2 5^C) lcttaLfci:C%, SHflB. *l>$«L«ltfco 



[0045] 

35S6«-Cffll^fc«tt<D;*Stta«>«l («SSO. 03gXcm 

3) 0. 045 giz. 5««-efflc^fcga»Jo. 4gi7.:fi^ 

fzo f LT, l?J6«i:f5l«f=LT«(aLfci:3%. 5S6«liU: 



[0039] (2) Because mechanical strengfh of sheet adsor 
bent material, atiffriess and shape retention are large, 
asthe lower bed sheet as it can itilize, it is superior 
even in the handling property. 

[0040] (3) Because chenical resistance is high, as also 
corrosiveness dnjg can bear, because the heat resistance 
is large, you can use even ureierenvdronment where 
tenperature ishigh. 

[0041] 

[Working Exanple(s)] Below, this invertion is explain 
ed in detail on basis of Woridng Example. 

[0042] Workir^Exanple 

While papermaking doing making use of slurry which 
includes activated carbon fiberof specific surface area 
1 000 m2/& with graphite mold and graphite mold of 
flat platewhich possess recessed part pressurizing sheet 
of papermaking structure which isacquired, with 
scissors, temperature 920 X and pressure 1000 
k^cmz 20 second yousinter, protuberance (diameter 1 . 
8 mm diameter X height 0.5 mm) is 10 mm spacing and 
prctuberance equipped siitered sheet which isscattered 
to longitudinal and transverse was acquired. 

[0043] Sirtered sheet 3 which it acquires in ( total 0.5g 
), respectively, repellart for the cat was borne with 
spray atonization . Furthermore, mixture of 
cinnamaldehyde , y- nonyl lactone , sandalwood oil , 
menthol ,the linalol , geraniol , and diethyl phthalate 
was used as repellant In addition, support amount of 
repellart 3 for sintered sheet isapproximately Ig. 

[0044] And, aforementioned 3 loading it did sintered s 
heet in cylinder container (internal diameter 20 mn 
diameter X height 20 nmXwhen it leaves in ( 
tenperature 8 to 25 °C ) in calm atmosphere, it 
continued to give outthe 5 day and odor. 

[0045] Conparative Exanple 

In activated carbon fiber (bulk density 0.03 g/cm3)0.0 
45g of wadded which is used with Working Exanple, 
it was filledin cylinder container which is used with 
Working Exanple 1 with spray atomization bearing 
therepellant0.4g which is used with Working 
Exanple. When it leaves and, in same way as 
Working Example, in conparisonwitllhe Working 
Exanple support amxjrt of repellant considerably is 
marry of only the 1 day departure did odor in spite. 
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